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AB The object is to provide a method for introducing a substituent 

CH20CH2CH2WG1 (WG1 = an electron-attracting group) into a 2 ' -hydroxy 1 

group of a ribose moiety in a RNA derivative having a 3 ' -hydroxy 1 group and a 

5'-hydroxyl group each protected by a silicon protecting group, in a 



simple manner and at a low cost. Specifically, a method for producing a 
RNA derivative represented by the general formula (I; Bz = a nucleotide which 
may have a protecting group; WG1 = an electron-attracting group; R3 = 
alkyl or aryl; A = a silicon substituent) comprises reacting a RNA derivative 
represented by the general formula (II; Bz, A = same as above) with a 
monothioacetal compound represented by the general formula R3SCH20CH2CH2WG1 
(III) wherein iodine is used as a reagent for the halogenation of a sulfur 
atom in the monothioacetal compound III in the presence of an acid. 
2 '-( 2-Cyanoethoxymethyl ) nucleosides I can be further converted into 
2 ' - ( 2-cyanoethoxymethyl ) ribonucleoside 3 ' -phosphoramidites . 
Thus, 50.6 g 3 ' , 5 ' -0- (tetraisopropyldisiloxan-1 , 3-diyl ) uridine was 
dissolved in 104 mL THF, followed by adding 0.76 mL MeS03H, 158 g I, and 
16.4 g methylthiomethyl 2-cyanoethyl ether at 0°, and the resulting 
mixture was allowed to react for 45 min, treated with saturated aqueous NaHC03 
solution 

and saturated sodium thiosulfate solution, extracted with EtOAc to give, after 
workup 

and concentration under reduced pressure, crude 

3 ' , 5 ' -0- (tetraisopropyldisiloxan-1, 3-diyl) -2 ' -0- (2- 

cyanoethoxymethyl ) uridine (IV). IV was treated with 300 mL MeOH and then 
with 11.6 g ammonium fluoride under stirring, and stirred at 50° 
for 7.5 h, followed by treatment with MeCN, filtration, and washing the 
filtrate with hexane, and concentration under reduced pressure to give 21.5 g 
2 '-0-( 2-cyanoethoxymethyl (uridine (63%) . 
IT 735279-59-1, Benzotriazole triflate 

RL: RGT (Reagent); RACT (Reactant or reagent) 
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AB Disclosed is a novel phosphoramidite compound which is useful for 
synthesis of an oligo-RNA. Nucleoside phosphoramidite compds . 
represented by the following general formula (I) [Bx represents a nucleic 
acid base which may have a protecting group; Rl represents a substituent 
represented by the following general formula Q (wherein Rll, R12 and R13 
may be the same or different and resp. represent a hydrogen or an alkoxy) ; 
R2a and R2b may be the same or different and resp. represent an alkyl or 
form a 5-6 membered saturated amino ring group together with an adjacent 
nitrogen atom, and the saturated amino ring group may have an oxygen atom or a 
sulfur atom as a ring-forming atom other than the nitrogen atom; WG1 and 
WG2 may be the same or different and resp. represent an 
electron-withdrawing group] are prepared These nucleoside 
phosphoramidites having ether protecting groups 2 '-hydroxy 
protecting group with straight chain-substituents are not sterically 
hindered around the phosphorus atom linked to the 3-hydroxy group and 
allow the condensation reaction to proceed in a very short period of time 
in good yields and give oligo-RNA of high purity by using almost the same 
method for the preparation of oligo-DNA. Thus, 546 mg 
5 ' -0- ( 4, 4 ' -Dimethoxytrityl ) uridine was dissolved in 4 mL 
1 , 2-dichloroethane, treated with 452 mg diisopropylethylamine and then 
with 365 mg dibutyltin dichloride, allowed to react at room temperature for 1 

h, 

heated to 80°, treated dropwise with 144.4 mg chloromethyl 

2-cyanoethyl ether, and stirred for 30 min to give, after workup and 

silica gel chromatog., 34% 5 ' -0- ( 4 , 4 ' -dimethoxytrityl ) -2 ' -0- ( 2- 

cyanoethoxymethyl ) uridine (II). II (209 mg) and 23 mg tetrazole were 

dissolved in 2 mL MeCN, treated dropwise with 150 mg 2-Cyanoethyl 

N, N, N, N ' -tetraisopropylphosphorodiamidite, stirred at 45° for 1.5 h 

to give, after workup and silica gel chromatog., 

5 ' -0- (4,4' -dimethoxytrityl ) -2 ' -0- ( 2-cyanoethoxymethyl ) uridine 

3 ' -0- ( 2-cyanoethyl N, N-diisopropylphosphoramidite ) . Similarly, 

N4-acetyl-5' -0- (4,4' -dimethoxytrityl) -2 ' -0- (2-cyanoethoxymethyl ) cytidine 

3 ' -0- (2-cyanoethyl N, N-diisopropylphosphoramidite ) , 

N2-acetyl-5' -0- (4,4' -dimethoxytrityl) -2 ' -0- ( 2-cyanoethoxymethyl ) guano sine 
3 ' -0- (2-cyanoethyl N, N-diisopropylphosphoramidite ) , 
N2-phenoxyacetyl-5 ' -0- (4, 4 ' -dimethoxytrityl ) -2 ' -0- (2- 
cyanoethoxymethyl ) guanosine 3 ' -0- (2-cyanoethyl 
N, N-diisopropylphosphoramidite) , and 

N6-acetyl-5 ' -0- (4,4' -dimethoxytrityl ) -2 ' -0- (2-cyanoethoxymethyl ) adenosine 
3 ' -0- ( 2-cyanoethyl N, N-diisopropylphosphoramidite ) were prepared These 
nucleoside phosphoramidites were used to prepare RNAs by the 
phosphoramidite solid-phase method. 
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OTHER SOURCE(S): MARPAT 142:274986 

AB The present invention relates to methods and materials for detecting or 
identifying particular nucleic acid sequences in a sample using modified 
mol. beacons. The invention provides modified mol. beacons detectable by 
surface enhanced Raman spectroscopy (SERS) (SERRS Beacons) and related 
materials, processes, and methods of use. The SERRS Beacon is a dual 
labeled probe with a different dye at each of its two ends. In 
conventional Beacons a quencher such as DABCYL is used with a dye. In the 
present invention, one of the dyes is specifically designed such that it 
is capable of immobilizing the oligonucleotide probe onto an appropriate 
metal surface. In use, the SERRS Beacon is immobilized in the "closed 
state" on the metal surface, and this has the effect that due to the 
closeness to the surface of the colored species a SERRS spectrum 
corresponding to both dyes is detectable. When the complementary sequence 
hybridizes, the SERRS Beacon opens up and one of the dyes is removed from 
the surface - this causes the SERRS signals to change to show only the dye 
on the surface, not the other dye. The wide combination of different dyes 
offers a massive coding potential for simultaneous multiplexed anal, of 
DNA/RNA sequences. The method can be used for diagnosis or prognosis of a 
disease, or for gene expression profiling. 
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oligomer whereby at least 10-mer of nucleic acid mol. oligomer (for 
example, a 20-mer) can be synthesized at an extremely high purity by the 
phosphoramidite solid phase method without protecting nucleotide 
bases, compared with the conventional method without nucleotide base 
protection allowing the synthesis of a 12-mer at the highest. Namely, a 
method of synthesizing a nucleic acid oligomer is characterized in that an 
ale. type activator or a combination of an ale. type activator with an 
acid catalyst is used in the phosphoramidite method. The ale. 
type activator is a compound capable of forming active phosphite 
intermediate, e.g. hydroxybenzotriazole (HOBt), its derivative, or 
phenols, but not aliphatic hydrocarbon ale. DNA oligomers are useful in high 
throughput preparation of DNA chips for gene diagnosis using single nucleotide 
polymorphisms (SNP) anal, (no data). Thus, d [CCCCCTTTTCTCTCTCTCT] was 
prepared by the solid phase method using an Applied Biosystems DNA/RNA 
synthesizer 392, thymidine-linked to polymer support through a succinyl 
linker, 5 ' -4 , 4 ' -dimethoxytrityl-nucleoside 3 ' -phosphoramidite, 
6-trif luoromethylbenzotriazol-l-ol (ale. type activator), and 
benzimidazolium triflate (catalyst) . 
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R10P(0)0(0-)0(0-)P(0)OR8 (1; Rl, R8 = ester residue) were prepared by 
condensation of RIO (R2R3N) POPG (Rl = ester residue; R2, R3 = alkyl, aryl; 
PG = protective group) with HOP (O) (0-) OR4 (R4 = ester residue bound to 
solid phase) in the presence of 1-hydroxybenzotr iazole and 

derivs., followed by deprotection, and finally separation from solid phases. 
Preparation of 1 (Rl = thymidin-5 ' -yl, R8 = thymidin-3 ' -yl ) using a polystyrene 
support was exemplified. 
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AB Previously, O-selective phosphorylation on polymer supports in the 
N-unprotected phosphoramidite method could not be carried out 
because the amino groups of dA and dC have high reactivity toward 
tervalent phosphorus ( I I I ) -type phosphitylating reagents. In this paper, 
we developed a new coupling strategy named the "activated phosphite 
method" in which the phosphitylation is mediated by phosphite triester 
intermediates [(I): Base = A, C, G, or T; DMT = 4 , 4 ' -dimethoxytrityl ; R = 
1-benzotriazolyl (Bt) ; 6-trif luoromethyl-Bt ; 6-nitro-Bt; 
4-nitro-6-trif luoromethyl-Bt ; 2, 4-dinitrobenzene] . Application of 1- 
hydroxybenzotriazole as the promoter to the solid-phase synthesis 
resulted in excellent O-selectivity of more than 99.7%. This 
O-selectivity was explained by the frontier MO interactions between the 
reactive intermediates and the nucleophiles such as the amino or hydroxyl 
groups of nucleosides. Furthermore, longer oligonucleotides were 
synthesized not only by a manual operation but also by a DNA synthesizer. 
The utility of our new method was demonstrated by the successful synthesis 
of a base-labile modified oligodeoxyribonucleotide having 

4-N-acetyldeoxycytidine residues. Finally, DNA 20-mers containing dA or dC 
could be synthesized in good yields by use of a combined reagent of 
6-trif luoromethyl-l-hydroxybenzotriazole and benzimidazolium 
triflate. 
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AB Fmoc-trinucleoside-diphosphate phosphoramidites (Fmoc is 

f luorenylmethoxycarbonyl ) are mols. composed of three nucleosides and have 
application as mutagenic units during automated synthesis of 
oligonucleotides. These synthons afford substitution of wild-type codons 
by complete mutant codons in a specific region of the target gene, 
avoiding at the protein level, the bias toward certain kind of amino acids 
that is generated with conventional methods of mutagenesis. In the 
present work, three organic synthesis pathways were explored for the 

preparation 

of such valuable compds . , setting as main goal the achievement of clean, 
one-pot internucleotidic reactions that enable the easy purification of the 
target compound by column chromatog. Syntheses were performed in liquid-phase 
and gram-scales through the phosphotriester method. The best pathway for 
the preparation of dinucleotides and trinucleotides made use of 
2-chlorophenyl-O, O-bis ( 1-hydroxybenzotriazoly) phosphate as phosphorylating 
reagent . 
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AB Oligonucleotides are prepared by phosphoramidite method using 1- 
hydroxybenzotriazole (I) as reaction promoter. Thus, thymidine 



L8 
ED 



3 ' -O-phosphoramidite derivative II was coupled with 

3 ' -0- (tert-butyldimethylsilyl ) deoxyadenosine in the presence of I in MeCN 
at room temperature for 5 min and treated with iodine in aqueous pyridine at 

temperature for 2 min to give 91% dinucleotide . 
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AB A new method for pyrophosphate bond formation in the solid phase was 
developed using phosphoramidite derivs., which are readily 
converted by reaction with 6-trif luoromethyl-l-hydroxybenztr iazole via an 
0-N phosphoryl rearrangement into pentavalent phosphotriester 
intermediates. These intermediates proved to react smoothly with not only 
phosphomonoesters but also phosphodiesters to give protected pyrophosphate 
derivs. which, in turn, could be easily deprotected to give the desired 
pyrophosphate derivs. 
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AB The invention comprises novel methods and strategies to detect and/or 

quantify nucleic acid analytes. The methods involve nucleic acid probes 
with covalently conjugated dyes, which are attached either at adjacent 
nucleotides or at the same nucleotide of the probe and novel linker mols. 
to attach the dyes to the probes. The nucleic acid probes generate a 
fluorescent signal upon hybridization to complementary nucleic acids based 
on the interaction of one of the attached dyes, which is either an 
intercalator or a DNA groove binder, with the formed double stranded DNA. 
The methods can be applied to a variety of applications including 
homogeneous assays, real-time PCR monitoring, transcription assays, 
expression anal, on nucleic acid microarrays and other microarray 
applications such as genotyping (SNP anal.). The methods further include 
pH-sensitive nucleic acid probes that provide switchable fluorescence 
signals that are triggered by a change in the pH of the medium. 
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AB The preparation is described of four 2-cyanoethyl-N, N-diisopropyl 
phosphoramidites of N-a-Fmoc-S-protected cysteine 
hydroxyalkyl amides. The phosphoramidites were used in 
solid-phase synthesis of 5 ' -cysteinyl oligonucleotides, useful 

intermediates in the preparation of peptide-oligonucleotide conjugates through 
reaction with a maleimide peptide or with a peptide thioester via "native 
ligation" . 
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AB The synthesis and characterization of reagents for the incorporation of 

histidyl residues into oligonucleotides by automated chemical synthesis is 
described. Automated oligonucleotide synthesis utilizing a bifunctional 
reagent for the incorporation of a dihistidyl residue into 
oligonucleotides is described. Oligonucleotides incorporating one to 
three dihistidyl residues were prepared and characterized. The interaction 
of these oligonucleotides with a metal chelating IMAC matrix was explored. 
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AB The title compds . [I; Rl = H, C0CHMe2, C0CH20Ar, wherein Ar = aryl; R2 = 
H, P(OCH2CH2CN)N(CHMe2)2; R3 = H, dimethoxytr ityl ; R4, R5 = H, :CHNR6R6; 
wherein R6 = alkyl, cycloalkyl, aryl, aralkyl], which are useful as 
intermediates for an oligonucleotide or a polynucleotide containing a plural 
number of 2-amino-2 ' -deoxyadenosine units with increased hydrogen bonding 
strength between the adenine and thymine residue and useful as antisense 
compds. or hybridization probes, are prepared Thus, I (Rl = R2 = R3 = 
isobutyryl, R4 = R5 = H) was stirred in 1 N NaOH (pyridine : MeOH : H20 = 
65:30:5)at 0° for 10 min and neutralized with aqueous 5% aqueous NH4C1 to 
give 75.1% I (Rl = isobutyryl, R2 - R5 = H) , which was alkylated by trityl 
chloride in the presence of Et3N and 4-dimethylaminopyr idine in pyridine 
to the 5 ' -O-dimethoxytrityl compound (60.0%), saponified with 1 N NaOH 
(pyridine:MeOH:H20 = 65:30:5) to the 2-amino-2 ' -deoxyadenosine I [Rl = R2 
= R4 = R5 = H, R3 = 4 , 4 ' -dimethoxytr ityl (DMT)] (47.2%), and silylated by 
Me3SiCl in pyridine and acylated by phenoxyacetyl chloride in pyridine and 

1- hydroxybenzotriazole in MeCN and pyridine to give I (Rl = R5 = 
COCH20Ph, R2 = R4 = H, R3 = DMT) . The latter compound was stirred with a 
mixture of aqueous NH3, EtOH, and CH2C12 under cooling for 3-4 h to give 88.4% 

I 

(Rl = COCH20Ph, R2 = R4 = R5 = H, R3 = DMT), which was condensed with 
N, N-dibutylf ormamide di-Me acetal in pyridine at room temperature for 3 days to 
I (NR4R5 = N:CHNBu2, Rl = COCH20Ph, R2 = H, R3 = DMT) and then condensed 
with 2-cyanoethyl N, N-diisopropylchlorophosphoramidite in the presence of 
tetrazole in MeCN and pyridine to give 93.6% the title 
phosphoramidite I [NR4R5 = N:CHNBu2, Rl = COCH20Ph, R2 = 
P(OCH2CH2CN)N(CHMe2)2, R3 = DMT] (II). The latter compound II can be 
incorporated into an oligonucleotide or polynucleotide, and deprotected 
under normal deprotection condition (55° for 8 h) using 28% NH40H 
whereas the conventional protective groups (e.g. benzoyl or isobutyryl) 
require a long reaction time (55° for 2-5 days) and result in a low 
yield of oligomers or DNA. For example, dimer d ( 2-amino-A) T (wherein 

2- amino-A = 2-amino-2 ' -deoxyadenosine) was prepared by the solid phase 
method using an Applied Biosystems 381A automatic synthesizer and II. The 
2-amino-A was completely deprotected by 28% NH40H at 37° for 2 h. 
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Total syntheses of novel DMT-phosphoramidites of 

deoxyribonucleosides, e.g. I (R = H, X = S; RR = 0, X = NH) , and their 
utility in the preparation of triple helix forming oligodeoxyr ibonucleotides 
with a stretched phosphodiester backbone are described. 
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AB The title conju 


gates 


, Of 


formula X-I 


,-Y 


(X 


is a 


polyamide; 


Y is an 



oligonucleotide; L is a linker) , are provided; L forms a covalent bond 
with the amino-terminus of X and the 3 '-phosphate of Y. Methods employing 
the conjugates as hybridization probes are also described. The conjugates 
may be synthesized with solid-phase synthesis methodol.; >1 
reporter groups, e.g. biotin, may be added at different stages in the 
synthesis. 4-Nitrophenyl 3- [ 6- ( 4 , 4 ' -dimethoxytr ityloxy ) - 

hexylcarbamoyl ] propanoate (I) was prepared in 64% yield by reacting succinic 
anhydride and 6-aminohexanol with 4, 4 1 -dimethoxytr ityl chloride, then 
reacting the product with p-nitrophenol . The peptide ( Ala-Lys ) 5-Ala was 
synthesized on derivatized controlled pore glass (CPG) . The terminal 
amino group was deprotected and the CPG product was reacted with I and 1- 
hydroxybenzotriazole. Following acetylation of residual amino 
groups and removal of protecting groups from the linker, oligonucleotide 
synthesis was commenced using Me N, N 1 -diisopropyl nucleoside 
phosphoramidites through production of a 30-mer complementary to a 
portion of mRNA encoding mouse kallikrein. The average coupling yield, by 
trityl assay, was >99%. Another probe, containing the same oligonucleotide 
but a different linker, a polyamide containing both natural and synthetic 
amino acids, and 10 biotin groups, was used to detect kallikrein mRNA in a 
6 |um histochem. section of mouse submandibular gland. The probe 
strongly labeled distinct regions of the submandibular gland corresponding 
to the granular convoluted tubes, which are the site of expression of the 
majority of mouse kallikrein genes. 
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB The syntheses are described of 2 types of linker mol. useful for the 
specific attachment of nonradioactive labels such as biotin and 
fluorophores to the 5' terminus of synthetic oligodeoxyr ibonucleotides . 
The linkers are designed such that they can be coupled to the 
oligonucleotide as a final step in solid-phase synthesis by using com. DNA 
synthesis machines. Increased sensitivity of biotin detection was 
possible with an antibiotin hybridoma/peroxidase detection system. 
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AB MeS02CH2CH20PC12 was converted into the mono-N-morpholino derivative and 
applied for the preparation of 5 ' -0, N-protected deoxynucleoside-3 ' - 
phosphoramidites . The latter intermediates were used in the 
presence of 1-hydroxybenzotriazole for the formation of 
3 ' -5 ' -phosphotriester linkages. The 2-methylsulf onylethyl protecting 
group was removed selectively and rapidly under mild basic conditions. 
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